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Common System Development --- 1956 


The Author Gives His Opinion On The Outlook Of The Common System — 
Text Of A Speech Delivered Before Institute Of Aeronautical Sciences 


The reorganized Air Navigation De- 
velopment Board has been in existence 
for nearly two years. It is reasonable 
and fair to ask, “What is the outlook 
for the Common System?” 

In the early part of 1956, one can 
only answer this question with opti- 
mism. Indeed, we are approaching an 
era, when giant strides must and will 
be made in air navigation and traffic 
control. There are several reasons for 
this: 

» There is now an irresistible pres- 
sure from all sides on such organiza- 
tions as the Air Navigation Develop- 
ment Board and the Civil Aeronautics 
Administration to deliver a system to 
cope with the “jet age.” 

In spite of the almost inextricably 
tangled government organization, and 
through “sins of the fathers,” there is 
a slow but accelerating progress in 
clarifying the system toward which we 
are evolving, and how we are getting 
to it from today. 


No New System Needed 

» Fortunately, and apparently con- 
trary to general thought on this sub- 
ject from SC-31 onward, we do not 
need the invention of a new system. I 
take into account all the bright new 
systems which were proposed in the 
optimistic period from 1945 to 1950. 
They all have had their day and have 
been discarded. 

As a matter of fact, we already pos- 
sess a system of air navigation and 
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traffic control. We need not tinker 
with the philosophies governing safety 
of operation. These have been built up 
by the CAA over years of careful cut 
and try processes. Nor do we need 
additional academic theories on ideal 
techniques for the control of aircraft. 
What we need is improvement in al- 
most all facets of the present system. 
We need for example a communica- 
tions system, whose longest time lag 
is not critical to the control loop from 
the ground to the aircraft and back to 
the ground. We need higher precision 
in our navigation system in order that 
the “vanishing airspace” is not used 
so extravagantly. We need to relieve 
human controls of routine functions 
wherever this can be done safely, and 
put them in machines, which are bet- 
ter than humans in relatively simple 
repetitive operations. 


Overall Problem 
» We in the government are finally 
orienting our thinking to the overall 
system problem, rather than the equip- 
ment problem. Traditionally, the sys- 
tem of air navigation and air traffic 
control has consisted of several care- 
fully separated elements: 
a. Regulations 
b. Procedures 
c. Navigation aids 
Initially, the navigation aids con- 
sisted of a few pieces of equipment, a 
communications set, a magnetic com- 
pass, a radio homing device, etc. 


The equipment, procedures, and re~- 
ulations which are required now, ; 
so intimately interrelated that consi: - 
eration must be given to the enti 
system from the earliest stages of poli: y 
and requirement studies, budget pre, - 
aration, operational analysis, plannin:, 
through the research and developmen: 
phases including evaluation and servic 
testing. 

Until recently the research and de- 
velopment of navigation and _ traffic 
control systems has been carried out 
piecemeal. The “system” was then put 
together by the CAA, the operating or- 
ganization of the NAV aids, and then 
welded into a working entity by the 
ingenuity of the operating people in- 
volved. This explains partly the tradi- 
tional conservatism of the CAA to ac- 
cept new equipment. The introduction 
of new equipment piecemeal into an 
operating system might cause a de- 
teriorating effect on other elements of 
the system, such as safety, number of 
communication channels, etc. 

If the total system is developed in 
an orderly manner and tested in a 
realistic environment, then there can 
be no reservations on its effect on “the 
rest of the system.” 

It should be pointed out that in air 
navigation and traffic control we have 
lagged behind in the evolution which 
has taken place universally throughout 
industry and the agencies of the De- 
partment of Defense in airframe de- 
velopment, weapon systems, telephone 
systems, etc. I am optimistic for this 








Vol. 25, No. 8 


The 
Air Line 
Pilot 











Clarence N. Sayen 
President 


Charles E. Beatley 
First Vice-President 


Kay McMurra 


Executive Vice-President 
F. A. Spencer 





Published Monthly by the Air Line Pilots 

Association, International, Affiliated with 

A. F. of L. Publication offices: 55th 

oe and Cicero Avenue, Chicago 38, 
inois. 





Advertising appearing in this magazine 











Secretary cannot be construed as being an en- 
D. J. Smith dorsement by the Air Line Pilots As- 
August 1956 Treasurer sociation or the Air Line Pilots. 
r REGIONAL VICE PRESIDENTS Opinions expressed by individual authors 
Ed Modes, Editor ttthun ks Raden t in The Air Line Pilot do not necessarily 
Helmut Lorsch, Asst. Editor Ro Je ROWAN ccccccssseenseen Region I represent official ALPA opinion, unless 
Il. B. SWAROOR ..scascsesccrssssassesia Region III —, reg stated, and therefore 
Entered as Second Class Matter at the - a st > Na setseenesnenneees eon IV ey me anatowns en seek. 
Post Office at Chicago, Ill. Copyright; + A. Drummone ................... egion V Say 
1956, by Air Line Pilots Association, Larry Cates Ansnsl Seheastption,, $2.90 
International. Legislative Representative ABR 56 : 
Pace 2 


Tue A Line Pu T 





nial 
soli 
mer 
[ror 
fror 


post 
nee) 
late 
mee 
bec: 
clee 
tair 
ade 





rec- 


Nnsic - 
ntive 
Olic 5 
ore}. 
nins, 
mer 
rvic 


1 de- 
raffic 

out 
1 put 
g or- 
then 
the 
S in- 
radi- 
D ac- 
ction 
O an 

de- 
its of 
er of 


‘d in 
in a 
can 


“the 


n air 
have 
vhich 
sxhout 
De- 
> de- 
hone 


- this 








very reason, because we can draw on 
he successful experience of others en- 
caged in the research and development 
of comparable systems. 


A Working Technique 
» The last reason for predicting suc- 
cess of the present configuration of the 
‘ir Navigation Development Board is 
tnat we have a working technique for 
tae development of the common sys- 
n. This technique is based on mod- 
«-n system engineering, and takes into 
count the lack of complete system 
coerational requirements. (See Fig. 1.) 
ie ANDB has established two groups, 
ich are key stones of the process 
are using for system development: 
a. The Systems Requirements 
Advisory Team 
b. The Systems Engineering 
Advisory Team 
Operational requirements flow from 
miany sources, and are digested, con- 
solidated and clarified by the require- 
ments team. The members are drawn 
from experienced operational personnel 
from the ANDB agencies. The Sys- 
tems Engineering Advisory Team, com- 
posed of ANDB agency system engi- 
neers plus scientific consultants, postu- 
late several systems which appear to 
meet the requirements. I say “appear,” 
because we do not have complete and 
clear enough requirements to be cer- 
in that any system we analyze is 
adequate. 


"Monte Carlo" Simulation 

After some initial analysis, these 
systems will be subjected to a “Monte 
Carlo” simulation. The “Monte Car- 
lo” technique is fairly idealized simu- 
lation, using graphical or mechanical 
techniques, wherein the forecast ran- 
dom traffic is fed to postulated systems. 
This technique has been successfully 
used already in air traffic control, 
initially by the Airborne Instruments 
Laboratory in 1947, and more recently 
and extensively by the Franklin In- 
stitute. In another field, automatic 
pilot development, analogue computers 
have been successfully used in this type 
of analysis for several years. 

The “Monte Carlo” technique will 
be used to determine profitable avenues 
for further investigation, and “weed 
out” impractical systems as a feedback 
to the System Requirements Advisory 
Group, will furnish comparative “ball 
park” figures on capacities, delay char- 

teristics and other critical features of 
the postulated systems under analysis. 

It should be stated that in this stage 

the process, a 1-to-1 time scale is 
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SYSTEM ENGINEERING FLOW CHART 


not used. Therefore, the human re- 
sponses are idealized to a great extent. 
That is why we go to the next step, 
1-to-1 time scale simulation. 


One-to-one time simulation is con- 
siderably more expensive than the 
“Monte Carlo” technique, and as yet 
we do not have the capability of in- 
serting the large numbers of aircraft 
that are predicted for the future. This 
is now done at TDEC with Franklin 
Institute. We will then examine the 
portion of the system for which the 
human responses are critical, to estab- 
lish the validity of the previous tests. 
As before, the output serves to deter- 
mine the need for further, more real- 
istic tests, and as empirical data for 
the Systems Requirements Advisory 
Team. 

The next step is actual system ex- 
perimentation, whose expense and risk 
increases by another order. 





On The Cover 


ALPA Douglas DC-7C Evaluation 
Committee boards DC-7C for flight 
demonstration, during recent evalua- 
tion, at which ALPA group met 
with Douglas personnel on new fea- 
tures of transport, prior to its intro- 
duction into line service. Shown left 
to right: T. Patecell, PAA; T. G. 
Linnert, ALPA Engineering © Air 
Safety Dept.; ]. Martin, Douglas en- 
gineer; a Douglas flight test engi- 
neer; R. Holm, PAA; D. Castle, 
Douglas flight test engineer; A. Mel- 
lon, DC-8 Project engineer; R. 
Snorkness, NWA Chief pilot; C. 
Darnell, BNF; L. H. Mouden, BNF; 
J. Grier, EAL; B. Larson, NWA; W. 
Carr, Douglas Engineer test pilot; 
Wm. Barnard, NWA; B. Frees, 
NWA; D. Leonard, NWA. 
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In-Service Tests 

After this, and again to increase the 
realism of the analysis, in-service tests 
are carried out. At the successful com- 
pletion of this phase, the ANDB can 
then publish system characteristics, and 
it can then recommend with consider- 
able assurance the implementation of 
the proposed system. 

The question may now be asked, 
“How do you get to the new system?” 
We have postulated the capacities re- 
quired for the 1965-1975 period; the 
“Monte Carlo” and 1-to-1 simulator 
techniques permit us to start from the 
present system, subject it to increased 
traffic demands, examine analytically 
the critical portions of the system, and 
obtain data on simulated “fixes” or 
modifications. If the modifications do 
not work, we have neither delayed ac- 
tual aircraft, involved expensive equip- 
ment, nor been forced to use it even 
though it is a blind alley. We then 
go through a series of modifications, 
checking at each stage with the Sys- 
tems Requirements Advisory Team, on 
perhaps several promising avenues of 
evolution, until we find one or more 
solutions. (See Fig. 2.) 

In carrying out further tests, or ex- 
perimentation, or even in-service eval- 
uation, we automatically carry with us 
the evolutionary steps which are nec- 
essary if the system is to be imple- 
mented. 

In this manner we expect to be able 
to answer the question, “But how do 
you get there from here?” 


Predicts Evolution 
Now, that I have exuded so much 
confidence, may I do some predicting 
for you of the character of the evolu- 
tion, which we will see in’ the next 
two decades. 
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EVOLUTION BY SIMULATION 


Let me hasten to say that equipment 
may change, but our system will basi- 
cally remain the same. Our system to- 
day is not homogeneous. There are 
several basic navigation systems all in 
use. There are at least two kinds of 
rules for separating aircraft, and of 
course there are as many ways of ex- 
pediting aircraft as there are controlled 
areas in the system throughout the 
U. S. A. 

In this conglomerate system are the 
solid cornerstones for future progress. 
Our job is to emphasize and depend 
more on the cornerstones, and grad- 
ually wean ourselves away from the 
crutches, “quick fixes,” and expedients 
which tend to obscure the basic sol- 
idity of the system. 


Radar Role 

The first improvement we will see in 
the common system will be through the 
gradually increased use of radar and 
the radar beacon to make radar an 
all-weather device. This will be asso- 
ciated with direct communications 
throughout the coverage volume of the 
radars. I believe that the CAA will 
accomplish this through remoting ap- 
propriate sectors to air defense radars, 
and we will see an occasional long- 
range radar operated jointly by the 
military and CAA in critical areas 
where air defense radar does not cover. 
The radar safety beacon will be used 
by military and civil aircraft. Those 
civil aircraft, which will be expected 
to fly (even in a state of alert), will 
carry a beacon similar to the one under 
development. On the ground there will 
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Fig. 2. 


be “defruiters” associated with the in- 
terrogator, and side lobe suppression 
may gradually be brought in by kit 
modification. The itinerant civil air- 
craft will have a “common man’s” bea- 
con, if American ingenuity can devise 
one. If not, in certain areas they will 
continue to be handled as in today’s 
system, except when positively iden- 
tified and tracked by radar. 


Sees Mutual Facilities 

As the improved air defense system 
goes into operation, I believe that CAA 
and air defense facilities will be com- 
bined, through mutual agreement, after 
comprehensive system tests now planned 
for in the Boston area. The ANDB 
has developed a plan for a joint civil- 
military traffic control experimental 
system environment in the Boston area. 
This plan includes analytical studies 
and experiments in integration of air 
defense and air traffic control. The 
ANDB plan is complementary to the 
“first stage integration of ATC and air 
defense” plan recently proposed by the 
CAA at the behest of the ACC. I ex- 
pect that these tests will result even- 
tually in fairly complete physical inte- 
gration of air traffic control and air 
defense facilities. Great savings in per- 
sonnel and communication facilities 
will be made through this cooperation. 
Military and civil personnel will work 
together in maintaining traffic control 
of all aircraft. Communication equip- 
ment during transition will be diverse 
for different classes of civil and military 
aircraft, using the same _ integrated 
ground distribution system. Voice chan- 


nels will continue to be used as far 
as can be foreseen, but will carry less 
and less load as automatic traffic con- 
trol signalling and radar derived posi- 
tion data are implemented. 

Traffic control in the enroute zone; 
—where density is low, will be based 
on a grain size consistent with density 
Separation will always be based on in 
terlocking closed circuit techniques 
utilizing a planned redundancy of com- 
munication for increased reliability. 

In dense areas of operation such 2 
terminal areas, I expect that the CA/ 
will operate its own radars. A coars 
system of separation will be in forc 
as close as possible to the terminal area 
In New York, for example, coarse con. 
trol with possibility of holding may be 
used to approximately 20 miles, or even 
closer. Inside a certain volume, what- 
ever it may be, there will be no holding 
Aircraft proceeding into this volume 
will either make their scheduled land- 
ing or go around. Delay path computa- 
tion, to regularize the landing interva! 
will first be accomplished manually, 
and eventually automatically. The 
principle of the computer utilized for 
this delay path computation will be 
as follows: 

> It will search for a nonconflicting 
path, with the least amount of delay. 

>» This path will be determinable 
in the air and identified with the air- 
craft’s navigation system. 

> It will be transmitted to the air- 
craft and modified as necessary. 

» Aircraft will only proceed as long 
as positive instructions arrive. The 
aircraft receives alternative course of 
action for go around at each stage of 
the approach. 

>» Delay will be inserted either posi- 
tively or negatively through: 

a. Path change , 

b. Programming speed change 
timing 

c. Only when necessary, dif- 
ferential speed change. 


Reduced To Standby Operator 

The role of the human controller 
through the next two decades will 
gradually reduce to a 24-hour standby 
operator for a lower capacity system 
in case of mechanical or electrical 
failure. 

His first automatic aid will be an 
ingenious mechanism, which will be a 
push button traffic control clearance 
equipment. This equipment will permit 
him to transmit appropriate short 
clearances via selection on his display 
Part of this system is an interlocking 
arrangement, which will prevent issu- 


(Continued on Page 14) 
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Fatigue And Flight Time Limits 


Fatigue Is Still A Relatively New Concept In Aviation. A Case In Point: The 
Italian Air Line Crash In Which Fatigue Was Listed As A Contributing Factor 


By J. A. Newton 


Chief, Flight Branch of ICAO Air Navigation Bureau 


At approximately 1400 hours on an 
overcast December day in 1954, per- 
is in the vicinity of Idlewild Airport, 
w York, were startled by a violent 
slosion followed by the signs of an 
ense fire. Investigation revealed that 
incoming European aircraft, a DC- 
, had crashed into the pier support- 
g the approach lights to Runway 4, 
id been demolished by the impact and 
iad carried 26 persons to their deaths 
. the icy waters of Jamaica Bay. An 
iquiry into the accident was carried 
it by the Civil Aeronautics Board 
and their findings published. The prob- 
able cause of the accident was deter- 
mined as an erratic approach, which 
resulted in a descent too low to avoid 
striking the pier, but a significant rider 
vas added to the effect that a con- 
tributing factor was pilot fatigue due 
to the particular and difficult circum- 
tances of the flight. 
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Causes For Fatigue 

What is fatigue? What causes it, 
what are its results and what can be 
done to prevent its occurrence or to 
minimize its effects? Fatigue has been 
known in industry long before aviation 
became aware of its implications. It 
must have been a major problem in the 
early years of the industrial revolution 
when workers were forced to carry out 
their duties under the worst possible 
conditions, for the least possible pay 
and the longest possible time and, in- 
deed, the first recorded recognition of 
fatigue in industry occurred in Eng- 
land with the passing of an Act of 
Parliament in 1802, by which the hours 
of work of children employed in the 
factories were limited and certain 
standards of ventilation and cleanliness 
were demanded of the factories that 
employed them. This Act has been 
followed through the years by numer- 
ous other labor acts put into force in 
many other countries and many other 
industries. 

Industry has approached the solu- 
ion of the problem in several ways. It 
as recognized that conditions of work 
nd hours of duty had much to do 
vith the onset of fatigue which mani- 
‘sted itself in a decrease in output, a 
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lowering of efficiency and an increase 
in the number of accidents. 


Long-Time Efforts 

A solution was not arrived at over 
night; trade unions and other labor or- 
ganizations have negotiated with man- 
agement over a long period of time, 
but at present, hours of work in near- 
ly every industry have been drastically 
reduced, practically to the optimum. 
Higher wages and other monetary ben- 
efits have removed much of the dis- 
satisfaction of the worker and health 
and insurance plans do much to safe- 
guard his future after retirement or at 
such time as his useful working life 
may be at an end. In order to keep 
production at a height and costs at a 
reasonable level, industry has needed 
to coordinate such social improvement 
with vast technical strides so that a 
balance may be achieved and main- 
tained between costs and profit. 


Fatigue In The Airman 

But fatigue is still a relatively new 
concept in aviation. Studies are at 
present in progress on aircrew fatigue 
in many States throughout the world 
in an endeavor to answer such ques- 
tions of cause and effect—but these 
studies have succeeded largely in 
pointing up the complexities of the 
problem. Individual studies, however, 
have also been undertaken by many 
highly-trained technical specialists 
which have produced much interesting 
data. 

It is reasonably simple to define 
physical fatigue resulting from over- 
exertion, but fatigue in the airman can 
hardly be considered to result solely 
from prolonged sustained activity. 
Many clinical studies have been under- 
taken in an effort to define fatigue in 
quantitative units but so many vari- 
ables become obvious that this has 
proved impractical. 

Sir Frederick Bartlett who has con- 
ducted many such studies, has devel- 
oped a concept of skill fatigue in which 
he distinguished between the fatigue 
produced by hard physical effort and 
that occasioned by work demanding 
little in continuous muscular reactions 


but much in persistent concentration 
and a high degree of skill. He himself 
uses the term fatigue “to cover all 
those determinable changes in the ex- 
pression of an activity which can be 
traced to the continuing exercise of 
that activity under its normal opera- 
tional conditions, and which can be 
shown to lead, either immediately or 
after delay, to deterioration in the ex- 
pression of that activity, or, more sim- 
ply, to results within that activity that 
are not wanted.” 


Physiological Condition 

Fatigue can, perhaps, be best de- 
scribed as a physiological state of tired- 
ness, exhaustion or lassitude resulting 
from changes in body chemistry and 
physiology as a result of exertion which 
tends to inhibit further activity. Its 
onset is insidious and its victim may 
or may not be aware of its presence 
which manifests itself in a steady de- 
terioration of skill and efficiency and 
cannot be dissipated by stimuli. Air- 
crew fatigue itself may then be divided 
into two stages, transient fatigue which 
is the normal fatigue manifest in a 
healthy individual following a period 
of exertion or excitement, and which 
responds to normal sleep, rest and 
freedom from such excitement, and 
cumulative fatigue which does not so 
respond but which may occur after 
transient fatigue when an individual 
has undergone stress of such great in- 
tensity that normal recuperation does 
not occur, and which may even result 
in a change in personality known as 
aeroneurosis. 


Anxiety, One Of The Causes 

In an attempt to discover the causes 
and results of fatigue in aircrew, a 
series of experiments were conducted 
in England, usually referred to as the 
Cambridge Cockpit Studies, in which 
actual flying conditions were simulated 
as the tests were in progress. These 
experiments were governed by the idea 
that a pilot anticipates the dangers in 
flying and responds to such “anticipa- 
tory tensions” (as it was named) with 
responses intended to remove the dan- 
ger and so relax the tension. How- 
ever, it was discovered that pro- 
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nounced anticipatory tension can be 
the equivalent of anxiety. It was fur- 
ther thought that a pilot’s skill is 
highly organized and when disrupted 
tends to produce errors and it is recog- 
nized that strong emotion, e.g. anxiety, 
leads in certain conditions to such a 
disorganization of skill. 

After long periods at the controls in 
these tests, a distinct deterioration in 
skill and accuracy became apparent 
and the subjects were willing to accept 
lower standards of accuracy and per- 
formance as they became more fa- 
tigued, failing to integrate the instru- 
ments as a whole while concentrating 
on one individually. The range of their 
attention diminished with a significant 
forgetfulness of peripheral instruments 
and landing-gear switches were fre- 
quently overlooked. There was a sud- 
den increase in errors at the end of a 
simulated flight, indicating that a tired 
airman has a tendency to relax when 
in sight of his destination. 

Numerous other studies of fatigue 
have been undertaken with the idea of 
providing preventive medicine where- 
by a case of simple transient fatigue 
can be prevented from becoming cum- 
ulative fatigue and areoneurosis. It is 
recognized that flying is a serious re- 
sponsible occupation, requiring a high 
level of skill and intelligence. This high 
degree of intelligence often makes a 
pilot more conscious of his surround- 
ings and minor discomforts. He is con- 
tinually adding to his knowledge those 
things which he learns from each new 
flight and from the accidents he may 
witness or hear about. He may have 
acquired financial, social and family 
responsibilities and these, coupled with 
the responsibility he feels for his crew, 
his passengers and his aircraft, may 
begin to cause persistent, though un- 
acknowledged, anxiety. 

Such feelings of anxiety and respon- 
sibility are entirely normal so long as 
the individual can handle his problems 
constructively, but when such anxiety 
is unresolved, tension increases. This 
continuing tension may keep him 
awake at night so that he feels stale and 
irritable, his digestion may be affected 
and he loses the desire to fly. Excessive 
work without frequent rest periods 
tends to affect the central nervous sys- 
tem as well as bodily resistance and it 
has been found that cumulative and 
persistent anxiety, coupled with an in- 
ability to escape the responsibilities to 
which he is constantly subjected, may 
finally result in aeroneurosis which 
produces a definite change in the per- 
sonality of the airman. 
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Other Factors 

What causes fatigue in actual flight? 
Studies have produced many variables. 
The design of the aircraft itself, its size 
and weight, the location of instru- 
ments, the effort required to activate 
the controls, the noise and vibration to 
which the crew is subjected together 
with variants of altitude, pressure, 
temperature, noxious gases and oxygen 
all have an influence upon fatigue. 
Load—that is the number of items 
which have to be dealt with simulta- 
neously or nearly simultaneously—is 
also a factor. Much depends too upon 
the duration of the flight, the fre- 
quency of landings and take-offs, the 
weather encountered and the amount 
of instrument flying undertaken as 
prolonged mental strain, anxiety or 
fear is known to result in a depleted 
reserve of energy. 

Outside influences make themselves 
felt in the regions and climatic varia- 
tions through which flights are made, 
the duration of stay in each climate, 
in poor airports and _ inadequate 
ground services, in travel to and from 
the airfields as well as such minor 
factors as meals at outlying stations. 
The amount of time spent in pre- 
flight duty as well as delays in the 
planned flight with their resultant un- 
certainties and anxieties are also signi- 
ficant contributors. Economic problems 
and personal worries relating to the 
pilot’s home life are factors also in pre- 
disposing him to fatigue, since it is 
generally accepted that anxiety and 
emotional vexations may interfere with 
the judgment needed to carry out ac- 
curately timed and coordinated move- 
ments and lead to preoccupation and 
absentmindedness. Pilots with nervous 
or neurotic temperaments aggravated 
by domestic troubles, cannot conduct 
crew coordination or give the neces- 
sary confidence required, when the 
crew faces unusual conditions. 

With all these variables and the pos- 
sible different combinations thereof, 
States have found it impossible to pro- 
vide regulations to cover all exigencies, 
but there is a substantial measure of 
uniformity in their ideas as to the ulti- 
mate limits of endurance of flight 
crews. 


Critical Peaks During Flight 

What are the results of fatigue in 
aircrew? Aircrew must be able to op- 
erate with maximum ability during 
certain peaks of activity, and it is 
significant that the Cambridge Studies 
discussed above showed that the effect 
of fatigue is greatest at the end of a 
flight when the demands for efficient 
performance are at their height. It is 


frequently necessary for the pilot to 
produce a reserve of energy and ca- 
pacity at the end of a long flight in 
order to make an instrument approacl 

which, as in the case of the ill-fate 

aircraft previously mentioned, may b 

most difficult. The deterioration of ski 

and the acceptance of lowered stand 
ards noted in the Cambridge test 

is particularly significant in relatio 

to the over-looking of landing-gear 
switches, since misuse of landing-gear 
is a common cause of accidents. 

The findings of courts of inquiry in 
to several recent and _ spectacularl 
disastrous accidents have  includex 
comments on the fatigue of the crew 
involved, underlining the fact tha 
errors of judgment are more likely tc 
occur when an airman is tired. It ha: 
been pointed out that first-class vision, 
with particular reference to conver- 
gence and accommodation, is a pri- 
mary requirement for flying personnel 
and that fatigue can noticeably impair 
such visual acuity. 

It is noteworthy that in several re 
cent accidents where fatigue has been 
a contributing factor, visual errors 
(during landing and final approach) 
have been the primary errors leading 
to the accident. From all the evidence 
gathered by States and in clinical ex- 


periments, it would appear that fatigue 
is cumulative and leads to errors of 
judgment which can endanger the 
safety of the aircraft, its passengers 
and its crew. The results of fatigue are, 
therefore, frequently deadly. 


Preventive Factors 

What can be done to prevent fa- 
tigue? Obviously a great deal depends 
upon the individual in the aircrew. He 
must maintain good physical and men- 
tal health by following a program of 
adequate exercise; too much is as 
harmful as too little, and good and 
adequate rest. He must abstain from 
excessive consumption of tobacco and 
alcohol and follow a healthful diet, for 
if he neglects to balance his diet, he 
may, for instance, eventually suffer a 
lack of vitamin A which will affect 
his visual acuity. To compensate for 
such a reduction in vision during flight 
he will be constantly straining and 
the mental and bodily strain so caused 
will quickly tire him. He must do all 
he can to ensure that he approaches a 
flight in the best of health and well- 
rested. The operator for his part must 
do all in his power to assist his air 
crew by providing good, reliable air- 
craft, well-maintained and serviced, to 
gether with all possible ground aids. 
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Dr. Russell Davis of the United 
Kingdom in his comments on studies 
of pilot error, states that: “It is rea- 
sonable to expect that if pilots come 
to regard flying as safe, from confi- 
dence in the conditions in which they 
fly, the accident rate will decline. On 
these grounds alone, everything possi- 
bie should be done to relieve pilots of 
anxiety about the outcome of their 
| ghts. Traffic and other arrangements 
tould be such that not only are the 

ngers reduced, but pilots should re- 

rd them as reduced. For the same 
sons, careful briefing must be re- 

‘ded as important.” 
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Health Services 

Adequate health services and coun- 
sc. wherever possible for emotional 
yblems to relieve anxiety and ten- 
ions will assist the operator to keep 
; crews at the peak of their effi- 
‘ioncy, and it must be remembered 
hat the time and expense of produc- 
1g a highly trained airman are lost 
vhen a crew member suffers fatigue. 

is recognized that operators must 
tain the greatest possible utilization 
' expensive aircraft and that crew 
hedules must be integrated with the 
hedules of maintenance work, but 
much irritation and annoyance can be 
eliminated by the advance preparation 
of crew schedules and by adhering to 
t 
t 
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os 
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hem. Proper scheduling so that flight 
ime is evenly divided with, as far as 
possible, no pilot assigned on succes- 
sively long and tedious flights can do 
much to keep fatigue at bay. Ensuring 
adequate messing and other facilities 
at outlying stations and keeping pre- 
flight duty and stand-by time to the 
minimum will also help. Furthermore, 
it is the operator’s responsibility to en- 
sure the thoroughness of all mainte- 
nance work as a series of even minor 
mechanical difficulties can cause anx- 
iety and uncertainty over the service- 
ability of the aircraft. 

Since the present human design ap- 
pears fairly static with little evidence 
of a new improved model, it would 
appear that aircraft design must bear 
the brunt of any innovations. Opera- 
tors should cooperate with aircraft de- 
signers to achieve the best possible 
arrangement of instruments, lighting, 
heating and other flight deck details, 
endeavoring to eliminate unnecessary 
or difficult maneuvers during flight. 
The simpler the task the less fatiguing 
its performance. As visual require- 
ments are so important especially in 
this era of rapid closure and density 
of traffic, aircraft designers should en- 
ceavor to provide the best possible visi- 
bility together with such instrument 
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OBLIGATION 


Down through the eons of time, 
mankind has brought with him an 
obligation second only to the Deity. 
That obligation to a fellow man 
sometimes comes to us disguised in 
the cloak of responsibility. 

To an even greater degree than in 
other professions that responsibility 
reposes directly on you. 

You, in your decisions, decide the 
margin from the fate. Your fellow 
man, through some sixth sense 1s 
aware of your obligation. On the 
strength of that obligation alone, he 
places in you and in your ability a 
blind confidence, a complete trust. 
As a monument to that confidence 
and trust, in your hands he places 
his life. What greater testimonial 
could he offer? May God in his in- 
finite wisdom always guide you in 
your decisions. May you in the mak- 
ing of decisions, never violate the 
confidence of your fellow man. 

J. L. Tompkins 
E.A.L. No. 60 











grouping as might best lessen the visual 
strain upon the aircrew. Studies of 
transport pilot behavior on routine 
flights has provided data on the best 
layout for controls. With existing sys- 
tems it has been shown that many of 
the controls are as much as 15 inches 
beyond average finger tip reach with 
the result that their manipulation re- 
quires considerable trunk movement 
causing bodily and visual displacement 
from the usual flight position. It was 
also pointed out in these studies that 
the working area of a single arm or 
hand is a semicircular rather than a 
straight flat area so that an arrange- 
ment of the control panel on a curve 
would be a considerable improvement. 


Proper Coding 

Since the possibility of human error 
during fatigue, emotion or physiologi- 
cal stress is ever present it is suggested 
that proper coding of controls by vari- 
ations in position, shape, color and 
size might reduce the likelihood of 
such error. Operators already recog- 
nize the benefits of good ground serv- 
ices with detailed meteorological brief- 
ings. This, together with available aids 
to navigation and landing, does much 
to alleviate anxiety and thus prevent 
fatigue. All these factors can help to 
prevent the incidence of fatigue and 
together with frequent rest periods for 
recuperation can do much to avert 
cumulative fatigue and aeroneurosis. 
It is pointed out in passing, that a 


number of ai:lines are introducing air- 
borne weather radar in their aircraft 
which enable the crews to identify and 
avoid areas of turbulence, lessening 
strain upon themselves and the aircraft 
and avoiding disruption of schedules. 


Global Regulations 

Organizations such as the Interna- 
tional Civil Aviation Organization, the 
International Air Transport Association 
and the International Labor Organiza- 
tion as well as many pilot organizations 
are all intensely interested in the prob- 
lem and are endeavoring through their 
members to arrive at a satisfactory solu- 
tion. As already noted studies have 
produced so many variables that it is 
unrealistic to attempt to provide inter- 
national regulations to cover all exigen- 
cies and there appears to be a con- 
siderable difference of opinion as to the 
right method of resolving the difficul- 
ties. : 

Lack of quantitative units to measure 
fatigue has been a major stumbling 
block but there appears to be sub- 
stantial measure of uniformity among 
States as to the ultimate limits of flight 
crew endurance, which has resulted in 
the imposition of flight time limitations 
in many countries. There are, however, 
many who disagree that international 
standards are necessary or even desir- 
able and who think that each State or 
operator is best left to make its own 
decisions and bear its own responsibili- 
ties. 


ICAO Studies 

The International Civil Aviation Or- 
ganization, studied the matter of flight 
fatigue at its First and Second Opera- 
tions Division meetings in 1946 and 
1947, and recommended the adoption 
of flight time limitations covering pe- 
riods of one day, one week, one month 
and one year. Although ICAO pub- 
lished these as Recommended Standard 
Practices and Procedures as early as 
1946, later, in 1947, it was decided 
that they were not mature enough nor 
practicable for world-wide application. 
In their place a general standard plac- 
ing the responsibility on the operator 
through States was adopted as follows: 

“An operator shall establish limita- 
tions on the flight time of flight crew 
members. These limitations shall be 
such as to ensure that fatigue, either 
occurring in a flight or successive 
flights or accumulating over a period 
of time, does not endanger the safety 
of a flight. The limitations shall be 
approved by the State of Registry.” 


Subsequent ICAO operations meet- 
ings have again discussed the problem 
of flight time limitations, but it has not 

(Continued on Page 12) 
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Instrument Rating At 17 
L. J. Mercure, supervising agent, General Safety District Office, 
CAA, is shown as he grants |7-year old Gary Wright, East Point, 
Ga., his, instrument rating, probably the youngest pilot to have 
such a rating, as Gary's father, DAL Capt. K. D. Wright, who 
taught him to fly, looks on. 


Quarter-Century Pilots 
UAL pilots, who have flown 25 years for company, were honored by airline 
at recent banquet in San Francisco. Shown (from left): UAL President W. A. 
Patterson; Capts. R. F. Dawson, E. B. Gray, C. J. Dunbar, R. B. Andrews, 
J. W. Belding, J. A. Smith, R. P. Fregulia; |. E. Sommermeyer, director of 
flying; Capt. R. P. Craine, D. R. Petty, v.-p., flight operations; W. D. Williams, 
manager, flight operations, SFO, and (foreground) Capt. L. R. Schram. 
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ALPA Burns Mortgage 


President C. N. Sayen and Treasurer D. J. Smith symbolically set match 
to ALPA Building Mortgage as Association completed final payment of 
$21,171.72, on its Home Office building, July 16. By taking advantage 
of pre-payment privileges, the mortgage was paid off in far less time 
than otherwise would have been possible, thereby saving considerable 
interest. The total building cost was $755,000 and a $300,000 mortgage 
was obtained to be paid off at $7,500 quarterly. Since 1953, ALPA has 
been taking advantage of a pre-payment clause permitting paying an 
additional $30,000 annually without penalty. The final payment to the 
First National Bank of Chicago included the $7,500 quarterly payment 
and a pre-payment of $13,671.72. 

















ALPA Milestone 


Emil Goers, superintendent of ALPA's 
mail room (left), processes 500,000th 
piece of mail sent from Home Office 
since January |, as G. R. Johns, 
Council Coordinator, looks on. Asso- 
ciation now has over one million 
mailings a year. 











A Pilot Reflects On ‘Pilot Error’ 


The ‘Pilot Error’ Tag Is Self-Defeating, Says The Author, Because It Fails To 
Ferret Out The Real Causes Of Accidents In Order To Prevent Their Recurrence 


Insurance actuaries have indicated 
that because of the physical standards 
required by my position as an air line 
pilot and because of the ever improv- 
ing safety record of the scheduled air- 
lines, I stand an excellent chance of 
exceeding the life expectancy of the 
average U. S. male. Since I have a 
family of four children to raise and 
educate to the point where they can 
make their own way in this world and 
because I find life on this earth both 
worthwhile and rewarding, I intend to 
do everything in my power to insure 
that these actuaries are right. 

While I am not afraid of death it- 
self, there is one fear that plagues me, 


By David W. Richwine 
TWA 


flaring periodically when there is a 
fatal airline accident. I refer to the 
specter of having my family and friends 
faced with screaming headlines assess- 
ing me the full blame for an aircraft 
accident, in the event I should ever be 
unfortunate enough to be involved in 
one. 


Cites Safety Efforts 

Like most other air line pilots, I have 
devoted the major portion of my pro- 
ductive earning career to aviation. I 
think it is a wonderful, dynamic, chal- 
lenging and, certainly useful, industry. 
I am proud to be a part of it and hope 
to continue in it for many years to 
come. In my more than twenty years as 





When William K. Andrews, di- 
rector of the Civil Aeronautics Board 
safety investigation division, told a 
House subcommittee investigating 
the collision of two airliners over 
Arizona that “TWA had full re- 
sponsibility for maintaining separa- 
tion” from other air traffic, he cer- 
tainly did not go out of his way to 
give the Congressmen the full pic- 
ture of the situation. 

He might also have pointed out 
that the modern commercial airlin- 
er gives the pilot little more view 
than is absolutely necessary to take 
a plane off and land it—a matter 
definitely in the jurisdiction of the 
safety division. It is impossible in 
present cockpits for the pilot to see 
to the rear, above or below his plane. 
Only by moving his face close to 
the windshield can he see more than 
a thin ribbon of sky either forward 
or to the sides. Even then vision in 
these directions is sharply limited. 

How, then, could the pilot of the 
Super Constellation see the faster 
DC-7 overtaking him from the rear 
if that is what happened? And, for 
that matter, unless the two planes 





AIRLINERS AND PILOT VISION 


From an editorial in 
Tue Str. Louis Post-Dispatcu 


were at almost exactly the same al- 
titude and on the same course for 
some time, how could the pilot of 
the DC-7 reasonably be expected to 
see the other plane? 

It is too early to toss the matter 
off as probably the result of pilot 
error. There is no question that it is 
the primary responsibility of the 
pilots to prevent collisions if weather 
conditions permit them to see other 
planes, regardless of what type flight 
plan they are operating on. And it 
might be noted that they are betting 
their own lives on their vigilance, as 
well as those of their passengers. 

But the overriding responsibility 
for air safety is on the Government 
agencies. They ought to help pilots 
by notifying all planes, as a matter 
of course, of other air traffic in their 
immediate vicinity. This ought to be 
the case whether or not there is a 
change in flight plans since schedules 
may be altered without a formal 
change in flight plans. 

As for visibility, it is long since 
past time for the Government to 
stop certificating airliners with vision 
so restricted that it would not be 
countenanced in automobiles. 
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a pilot, I have not only put in tho 

sands of hours in the cockpit, but hav 

tried to do my part in furthering ai 

safety. I have combed through airplan 

wreckage strewn over  unbelievabl 
wide areas, hauled bodies of my friend 
from the water, and have even salvagec 
parts which might give a clue to th 
cause of an accident from the botton 
of the sea. I have evaluated acciden 
and trouble reports for the Navy, anc 
taken part in many CAA, CAB, and 
company hearings held as a result of 
airplane mishaps. All of this has been 
done in an effort to help determin 
causes of accidents and seek ways of 
preventing them in the future. 

Just as many gallant Americans have 
died for the cause of their country’s 
freedom, so have many gallant airmen, 
including a long list of my personal 
friends, for the sake of an industry they 
loved and to which they devoted their 
lives. I have read with meticulous care 
the voluminous CAB accident reports 
purporting to set forth the causes of 
our aviation disasters, and confess I 
suffer a sickening feeling at reading the 
all too frequent conclusion that the pilot 
alone was in error. Further, I have seen 
examples wherein a pilot has been cas- 
tigated by inaccurate statements based 
on highly speculative, fragmentary and 
inconclusive evidence. These allega- 
tions are issued presumably for their 
newsworthy value without regard for 
the man’s contribution to the industry 
to which he has given his life, or, the 
welfare of his family, friends, and the 
company for. which he worked. The 
latest example of this appeared in a 
news story on Saturday, July 7. In this 
article, Captain Jack S. Gandy, a TWA 
pilot with a spotless record of over 
twenty years as a pilot, was assessed full 
responsibility for the mid-air collision 
of two large scheduled airliners over 
the Grand Canyon a week before, by a 
CAB air safety “expert.” Thanks to the 
courage and sense of moral responsi- 
bility of other government officials and 
conscientious newsmen, several subse. 
queht articles appeared, which tend t 
ease this stigma. However, there sti! 
remains some irreparable damage. 
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Why Blame Pilot? 

I have searched diligently for some 
true justification of this long standing 
and nefarious practice of blaming the 
pilot alone for these aerial disasters. 
The determination by almost everyone 
involved to avoid responsibility seems 
to stem from a fear of economic loss 
or political jeopardy, both of which 
are highly unjustifiable. That the pilot 
is an easy target for blame, due to the 
fact he is the last one in position to 
tae preventive action, would hardly 
ju tify such moral dereliction in an 
ot ierwise proud and honorable indus- 
tr 

{ do not hold that pilots are blame- 
les in aviation accidents. They, like 
ot ier humans, do make mistakes. I do 
hc d that there are contributing factors 
w. ich often weigh more heavily than 
th: pilot’s part in the overall analysis, 
ani which are rarely brought to the 
at'ention of the general public. These 
reasons why pilots err often start on 
the designing board where the plane is 
designed, and are found in many places 
along the line clear up through the 
governmental regulatory agencies and 
into Congress, who must allocate the 
funds which limit the functions of 
these groups. They include poor cock- 
pit visibility, which is borne out by the 
fact that most mid-air collisions and 
near misses occur under conditions of 
good weather; inherently weak compo- 
nent systems in new aircraft, that are 
only brought out after many hours of 
actual operating experience; inade- 
quate operating procedures and regula- 
tions; and a woefully outmoded system 
of air traffic control. 

I have come to expect to see “pilot 
error’ tabbed on most official accident 
reports. It seems to be a routine an- 
swer. I am, however, hoping for the 
day when I see just as clearly in print 
the reasons why a pilot with so many 
years of operating experience, and with 
such a high degree of repeatedly dem- 
onstrated professional skill, made his 
fatal error, if he really did. I am also 
waiting for the day when the “experts”, 
who investigate and formulate final 
conclusions regarding the causes of air- 
craft accidents, openly admit to the 
public that the human eye and pilot’s 
reaction time alone are not enough to 
avoid mid-air collisions, and that a 
pilot cannot always be expected to 
make in a few split seconds, under 
conditions of compound difficulties, the 
same sage decision they, as a group, 
offen come up with after months of 
painstaking study and analysis of all 
fa-tors leading up to an accident. 
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There is only one instance in the 
United States where we convict a 
man for a crime without a trial. 

Though he is unable to testify in 
his own behalf, we charge him with 
what amounts to manslaughter— 
then find him guilty. There can be 
no appeal. 

This happens when we investigate 
an air crash and on the flimsiest evi- 
dence announce that it was due to 
“pilot error.” 

That explanation is sometimes 
correct, always convenient. 

I am thinking now about the re- 
cent mishap over the Grand Canyon. 
That these 128 shall not have died 
in vain, something is going to be 
done about broadening the skyways. 

We will modernize, improve, per- 
fect as nearly as possible the han- 
dling of the increasing air traffic. 

But there is further improvement 
needed. 


A spokesman for the Air Line 
Pilots says there is no evidence what- 
ever that either pilot was even a 
little bit to blame. 


‘Pilot Error’ Tag 

Yet if the investigators follow 
their customary procedure in this 
case, “pilot error” is the explanation 
that will go down in the record. 

Nobody can possibly sort the frag- 
ments of one of these big tin mon- 
sters and know with any degree of 
certainty whether there was a struc- 
tural failure before—or after—the 
crash. 

Only very rarely is there any evi- 
dence that a court of law would 
admit. 


Yet with callous disregard for the 
reputation of the pilot . . . a reputa- 
tion his survivors must live and die 
with .. . the accident analysts will 
sift through this junk and, in the 





That These Dead Shall 
Not Have Died In Vain 


By Paul Harvey 


ABC News Analyst and GENERAL FEATURES Columnist 


absence of any proof that the pilot 
was innocent they will brand him 
guilty! 


Against American Principles 


That’s backward fromsestablished 
American principles of jurisprudence. 

The dead pilot is guilty because 
they can’t find evidence to exonerate 
him! 

“Pilot error” they say. 

With the blood of his dead pas- 
sengers on his hands why don’t they 
just charge the dead pilot with 
“manslaughter due to criminal neg- 
ligence.” It amounts to the same ~ 
thing. 

And he can’t denv it, can’t appeal 
it. 

I am gratified to see the Congress- 
men on the scene agree that our air 
traffic control system, unchanged for 
twelve years, was outgrown ten years 
ago. 

Even the CAA is ready to admit 
there’ll have to be some changes 
made. “The regulations need over- 
hauling.” 

But while we analyze and institute 
improvements in directing the in- 
creasing flow of airway traffic .. . 

Let’s also eliminate the un-Ameri- 
can practice of attributing every ac- 
cident we can’t otherwise explain to 
“pilot error.” ° 


Guessing Aloud 

The coroner, in any other in- 
stance, would never “guess aloud.” 

In any other fatality where the 
evidence is as dubious and contro- 
vertible as it is in most air crashes, 
the coroner would say death was 
“due to unknown causes.” 

Where there is no conclusive evi- 
dence to the contrary, we owe the 
pilots who cannot speak for them- 
selves at least comparable considera- 
tion. 





All Make Mistakes 

An industry is made up of people, 
and all people who accomplish any- 
thing make mistakes. Some of these are 
minor and inconsequential; some are 
catastrophic in their consequences. It 
is not my purpose to put the blame for 
aviation accidents on any one person or 
group within the industry. Aviation 
safety is the joint responsibility of the 





various manufacturers, operators, pilots, 
and governmental agencies and should 
be treated as such, rather than continu- 
ing to try and point the finger at some- 
one in particular. No one who has done 
his best should be afraid to.admit an 
honest error. The only unforgiveable 
thing would be to fail to learn some- 
thing constructive from such mistakes. 

The aviation industry has come a 
long way through the joint efforts of 
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all of those who are a part of it. The 
public has been courageous, patient 
and generous in supporting its develop- 
ment. Today we rarely see a marked 
decline in air travel following a major 
air disaster such as was common only 
a few years ago. There is little to be 
feared from public reaction as long as 


the public knows that we are working 
toward the common objective of an 
even safer and more reliable aviation 
industry. This can certainly be achieved 
without over-emphasizing or distorting 
the pilot’s part in aviation accidents or 
using him to cover up other weaknesses 
in our system. 


House Report On 
Drinking Bill 


Text Of Report Of House Interstate & Foreign 
Commerce Committee On H.R. 8000 


(Eprror’s Note: H.R. 8000, a bill to 
prohibit serving alcoholic beverages 
aboard aircraft is expected to be taken 
up by the House of Representatives be- 
fore adjournment. Here is the Com- 
mittee report on the reasons and back- 
ground of the proposed legislation.) 

“The purpose of this bill is to pro- 
hibit the selling or serving of alcoholic 
beverages by domestic air carriers to 
passengers while in flight between 
points within the limits of the 48 States 
and the District of Columbia. 

“The committee urges favorable ac- 
tion on this legislation to eliminate a 
potential hazard in the operation of 
domestic air carrier aircraft. 

“Ways of meeting this potential haz- 
ard have been discussed at length in 
the industry but no solution has been 
reached. Despite the growing aware- 
ness that this is a problem, the number 
of flights on which alcoholic drinks are 
being served continues to increase and 
voluntary industry-sponsored control 
now seems unlikely. Thus, it would ap- 
pear that legislation is necessary. 

“In that connection, it should be 
pointed out that only a few of the 
domestic airlines now serve alcoholic 
drinks to passengers. Without legisla- 
tion, carriers who thus far have re- 
sisted the trend may be forced by the 
competitive situation to begin serving 
alcoholic drinks. 

“H.R. 8000 was introduced as a re- 
sult of appeals made by the Air Line 
Pilots Association and the Air Line 
Stewards and Stewardesses Association 
after efforts to get relief by regulation 
or agreement within the industry failed. 
The two associations amply document- 
ed the need for legislative action in 
testimony before the Subcommittee on 
Transportation and Communications. 
Witnesses cited numerous instances of 
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hazards to safety and unnecessary an- 
noyances to other passengers resulting 
from excessive drinking by passengers. 

“In addition to eliminating the po- 
tential safety hazard, Congress has an 
obligation to protect passengers in in- 
terstate commerce from annoyances 
and inconveniences such as cited by 
witnesses. 


Problems Cited 

“The serving of intoxicating liquor 
by the airlines results in these three 
problems: 

“1. The unregulated consumption of 
liquor by airline passengers is a com- 
promise with safety. There is always 
the danger that a passenger who has 
overindulged can interfere with the 
crew. 

“2. The serving of liquor to airline 
passengers places an unnecessary bur- 
den on flight crews. The operation of 
large, modern transport aircraft re- 
quires the constant and diligent atten- 
tion of flight crews. Crew members 
have more important tasks than polic- 
ing unruly passengers. The pilot in 
command must assume the responsibil- 
ity for the orderly conduct of passen- 
gers. Instances were cited where the 
pilot was forced to subdue unruly pas- 
sengers. Had serious injury to the pilot 
or any crew member resulted, the flight 
would have been deprived of that per- 
son’s service, thus creating a potential 
emergency situation. 

“3. Drinking on passenger aircraft 
creates a social problem, in that even 
though no safety hazard develops, the 
passenger who overindulges may offend 
or annoy other passengers. Drinking 
cannot be confined to club cars, as on 
trains. 


“No claim is made that the entire 
problem faced by the airlines in this 
area can be solved by legislation. Self- 


regulation is necessary and will become 
increasingly important. 

“H.R. 8000 covers only the serving 
of alcoholic beverages in domestic 
flights within the 48 States and the 
District of Columbia. Any effort to ex- 
tend the legislation to cover intern:- 
tional flights would complicate an in- 
tense competition for traffic in whic: 
United States flag carriers are involved 
with foreign airlines. 

“A problem is caused by passengers 
who bring their own liquor on board 
and by the passenger who has had too 
much to drink before boarding the air- 
plane. 

“Enactment of H.R. 8000 will assis: 
the carriers in meeting this problen 
The Civil Air Regulations (sec. 43.45 
now provide that 

‘a pilot shall not permit any person 

to be carried in the aircraft who is 

obviously under the influence of in- 

toxicating liquor or drugs, except a 

medical patient under proper care or 

in case of an emergency.’ 

“The committee was told that before 
the airlines began serv:ng liquor, pas- 
sengers under the influence of alcohol 
were not permitted to board a plane 
but that now, as might be expected, 
enforcement has been relaxed on those 
flights where liquor is served. A pilot in 
command would naturally find it diffi- 
cult to ask a passenger who has been 
drinking not to board a plane on which 
drinks are to be served. 

“Testimony was that since the air- 
lines started serving drinks the number 
of passengers bringing their own liquor 
aboard has increased sharply. Here, 
again, the problem of control has been 
complicated by the serving of liquor 
by the airlines. Enactment of H.R. 
8000 will make it easier for the pilot 
in command to control the situation.” 


Fatigue ... 
(Continued from Page 7) 


been possible to formulate more de- 
tailed standards in this respect and the 
general standard quoted above is ef- 
fective today. 

The objective of a limitation of flight 
time is to prevent such degrees of fa- 
tigue of crew members as to interfere 
with flying safety. In general, existing 
State regulations specify the maximum 
periods of time during which flight per- 
sonnel may be exposed to conditions 
most likely to induce fatigue. These 
periods are variously expressed in terms 
of hours of duty, or hours of flight time 
and are generally supplemented by cor- 
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responding requirements for periods of 
rest. Regulations apply variously to the 
complete crew, the flight crew only, the 
pilots separately, other members of the 
flicht crew separately and non-technical 
members of the crew. In spite of the 
variations between the provisions of ex- 
isting regulations it appears that there 
is a large measure of agreement that 
the danger arising out of flight crew 
fatigue can be substantially alleviated 
by the imposition of flight time limita- 
tions. 


Economical Facts 

Infortunately this type of regula- 
tica, while halcyon in concept, fails to 
take into account certain economical 
truisms. In order to follow these regula- 
tions it is often necessary for the opera- 
tor to station slip crews in inaccessible 
ani frequently unhealthy spots or to 
provide two or even three crews to an 
aircraft. The scheduling of aircrew 
on long international flights exceeding 
flight time limitations makes it neces- 
sary for crews to lay over at a foreign 
base while a relief crew takes over the 
aircraft. This tends to make operations 
overly expensive and leads to curtailed 
services, increases in fares and freight 
charges or cuts in salaries to crews. 

Many crews would prefer to exceed 
the flight time limitation by several 
hours in order to complete their flight 
t an airport with reasonable rest and 
recreation facilities than adhere to the 
letter of the law and trans-ship at some 
small airport where facilities for rest 
may be practically non-existent. Crews 
are notoriously unprepared’ to spend 
any extra time away from their home 
bases and discontent arises when exist- 
ing regulations necessitate their doing 
so. 

The problem may perhaps be over- 
come by providing extra crew but this 
is often limited by the design of the 
aircraft when no further crew space is 
available. Rest facilities might be pro- 
vided aboard the aircraft for the crew 
after their elapsed time of duty but this 
again poses a design problem as ade- 
quate facilities cannot always be pro- 
vided as pointed out in a recent acci- 
dent report, which reads in part: “A 
mattress is provided which is placed 
over the luggage in No. 3 Hold.” In 
any case, it is doubtful whether ade- 
quate rest could be obtained on board, 
for the Captain at least, since if weather 
or other conditions present any dif- 
ficulty he would doubtless wish to be 
at the controls. Faster cruising speeds 
of aircraft now in the design stage may 
have an effect on crew scheduling since 
this speed might prevent the exceeding 
o! flight time limitations on many routes 
now in excess of such limitations. 
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There has been a mistaken concept 
in many quarters that the only answer 
to aircrew fatigue is to lessen exposure 
time by flight time limitations and a 
great deal of the attention of experts 
has been diverted into this area. Ac- 
tually, the limitation of flight time and 
corresponding “on duty time” is only 
one of the many methods that can be 
employed to reduce fatigue. The whole 
aviation industry and its associations 
have been working, under the highest 
pressure, to improve safety, regularity 
and efficiency of air navigation, which 
in effect reduces the load on the air- 
crew and goes a long way toward re- 
ducing fatigue. 

During the last decade improvements 
in navigational aids, aircraft perform- 
ance, automatic pilots, improved instru- 
mentation, pressure cabins with air con- 
ditioned working quarters, better facili- 
ties on the ground for the crew, better 
meteorological forecasting and commu- 
nications, among others, have reduced 
anxiety and relieved tension for crews. 

In effect many of the variables in- 
fluencing fatigue have already been re- 
moved or greatly alleviated by interna- 
tional bodies in providing world-wide 
uniformity of equipment and aids and 
by the efforts of designers. The tech- 
nical standards and recommended prac- 
tices adopted by Member States of 
ICAO in the fields of communications, 
meteorology, rules of the air, operations, 
airworthiness, airports, visual aids, li- 
censing and training, have all helped to 
remove difficulties and lessen anxietv 
by providing basically the same air and 
ground facilities and procedures wher- 
ever the aircraft is flying. 


Labor Groups Study Problem 

The International Labor Organiza- 
tion and the International Transport 
Worker’s Federation, have been con- 
sidering this problem and are actively 
engaged in studying flight crew fatigue 
mainly from the social standpoint. Both 
of these organizations have been work- 
ing in very close co-operation with 
ICAO on this matter, and are at 
present studying the various regulations 
governing duty time and flight time 
limitation with a view to world stand- 
ardization of duty time and the better- 
ment of working conditions. The ILO 
is studying the social problems at a 
meeting to be held later this year, when 
conditions of employment in civil avia- 
tion, hours of work of flight personnel 
and income security of flight personnel 
after retirement or grounding will be 
discussed. 

The International Air Transport As- 
sociation, the Intérnational Federation 
of Air Line Pilots Associations, and 
many other similar organizations on the 
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national level are also vitally interested 
and have studied the problems and 
made recommendations. 

From the foregoing it will be obvious 
that the problem of fatigue has re- 
ceived a great deal of consideration and 
nations, principalities and powers, not 
to mention pilots and operators, have 
all contributed towards a solution. It is 
hoped that this article will help all con- 
cerned to appreciate each other’s diffi- 
culties and even, perhaps, convert those 
who feel that fatigue is an illusion 
rather than a problem, in order that an 
even greater cooperation may result 
among them. 


A Case In Point 

The findings of the United States 
Civil Aeronautics Board in the case of 
the accident to the European airliner 
provide several interesting and pertinent 
pointers on fatigue in aircrew and it is 
proposed, in conclusion, to allow these 
facts to speak for themselves. It should 
be noted that this aircraft carried a 
large crew complement, a Captain who 
had made 150 Atlantic flights, 75 into 
Idlewild Airport, three other pilots, a 
radio operator and two flight engineers 
as well as cabin staff. It would be rea- 
sonably assumed, therefore, that exces- 
sive duties were not undertaken by any 
individual. However, as the Civil Aero- 
nautics Board report states: 

“Company officials testified that on 
a normal North Atlantic flight the 
Captain and one of the other pilots 
would fly the aircraft to Shannon and 
then would rest during the Atlantic 
crossing while the other pilots flew the 








OIL INVESTMENT OPPORTUNITY 


Shares available in a mutually owned oil company, being formed by 
group of 


AIRLINE PILOTS 


for the exploration and production of crude oil. Oil well drilling is 
a speculative investment that is ideally suited to the investment 
needs of pilots. The structure of this company will be such that any 
losses will be directly deductable from your current income. Returns 
can be as high as 25% per year with an ultimate recovery of many 
times your original capital invested. As an owner you can take ad- 
vantage of the so-called depletion allowance; thus 


272% of your gross income comes to you TAX FREE. 


More than “a few" pilots and many others have made fortunes in 
the oil business. This will stand your most thorough investigation. 
For full and confidential details, write: 


The Bloom Oil Company 
P. O. Box No. 981 G.P.O. 
New York 1, N. Y. 


aircraft. After reaching the more con- 
gested areas of the United States the 
Captain again would take control un: 
the flight terminated. This procedu-e 
afforded each pilot nearly equal rest 
periods. The bunks on board the a’>- 
craft provided them with the best rest 
possible considering it would be u»- 
der flight conditions and with conti»- 
uing respective responsibilities for t.< 
flight . . .” 

“. . . There is no reason to belicve 
that normal rest procedures were not 
followed. It is nevertheless believ:d 
fatigue was a factor in this accidert. 
It was not only present as a result of 
the time en route, approximately 22'/, 
hours, but mostly a result of the ac- 
ditional extended 2% hours period de- 
voted to the four approaches and the 
high mental and physical demands 
made upon the pilots. The element of 
fatigue is strongly suggested especially 
during the last approach. Fatigue is 
evidenced by the pilot’s poor adherence 
to the localizer path, the last descent 
to a very low altitude before the sharp 
pull-up, and the evidence of abrupt 
control action. It may also be noted 
to some degree in the pilot’s slow re- 
sponse to the wind shift and the prob- 
able loss of airspeed which caused the 
sinking descent before the aircraft 
struck the pier. These factors lend 
credence to the belief that the pilot’s 
efficiency and normal ability were seri- 
ously impaired by fatigue.” 

(From Tue Journat Or Tue Roya 
AERONAUTICAL Society, March, 1956) 


Common System... 
(Continued from Page 4) 


ance of conflicting or dangerous clear- 
ances. Equally ingenious and part of 
the communications system, is a storage 
system which derandomizes his instruc- 
tions, and through a scanning device 
calls the appropriate aircraft and de- 
livers the clearance. This clearance is 
voice or digital, whichever is appropri- 
ate. The voice may be canned, and 
even speeded up in transmission. It 
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should be remembered that position 
data except probably altitude and asso- 
ciated identification can be derived 
from the radar. Initially, a clerk or 
lerks will associate the radar echoes 
with the appropriate identification, but 
this will gradually be done by digital 
computation. The digital computer can 
use the same rules for their association 
the clerk can. Our problem is to find 
o.t the minimum logical process that 
the clerk goes through and program it 
o the computer. 

Finally, the comparison between 
arance and position will be done au- 
natically, and the controller will be 
»,-passed. This will not be a difficult 
icept to swallow, if it is remembered 
| at a machine will be used to prevent 
man error initially. The rest is a 
iaple process which can be made 
nore reliable than a human. This may 
ver require less controllers since the 
ystem will work 24 hours a day, and 
ll require three-shift operation. 


Depends On Global Condition 

It should be clear that this system 
yased on radar coverage wherever nec- 
ssary, is a product of the international 
olitical situation. If, in the future, 
here is sufficient lessening of political 
ension to eliminate the necessity for a 
st radar network, a simple digital 
r-ground link may be necessary whose 
output goes through the same commu- 
ication network into the same digital 
omputers which were used with the 
radar. 

For navigation, today we are strait- 
jacketed to a R-O system, which, ac- 
cording to our latest studies is reaching 
a point of diminishing returns in use 
of spectrum, cost, and complexity. Our 
first improvement will probably come 
through the elimination of 4-course 
ranges. The VOR, DME, or TACAN 
will gradually give way to a non-line- 
of-sight system. A non-line-of-sight sys- 
tem presumably would have a better 
chance, both technically and economi- 
cally, of actually being a common navi- 
gation system in the sense that it would 
be suitable for helicopters, high flying, 
' SEE 7 
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high speed aircraft, and for low speed 
aircraft. The non-line-of-sight system 
may be a scanning system such as the 
French RADIO-WEB. This will prob- 
ably never be replaced if our air de- 
fense radar system drops out of the pic- 
ture. If radar stays in, the ultimate 
navigation system will be a radar cali- 
brated, short term stability self-con- 
tained system. 


New Applications 

Landing and takeoff navigation now 
done by GCA and ILS, will gradually 
be eliminated because the navigation 
system will be accurate enough for low 
approaches. Automatic landing, techni- 
cally on the verge of being a reality, 
may never be used in the common sys- 
tem except by military aircraft. 

In conclusion, I admit that it takes 
a certain amount of presumptuousness 
to predict such advance in the face of 
the slow progress we have seen in the 
last decade. I do not pretend that the 
only problem is that of devising clever 
methods with which to transition into 
more modern techniques. 

Actually, the corrollary problems are 
more difficult. Our government organi- 
zations need streamlining and we do 
not have adequate test facilities for the 
common system. But, with a reorgan- 
ized ANDB, a revitalized CAA, and the 
growing necessity for solution of these 
problems, I feel that the personnel en- 
gaged in research and development for 
the common system will be permitted 
to solve the scientific problems and that 
the operating organizations will use our 
system as quickly as we can devise it. 
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The terrible vengeance 


of Joseph P. Fyffe 





N A WARM August evening in 1870, 
QO a footsore stranger in naval officer’s 
uniform walked into East Haddam, Conn. 

His name was Joseph P. Fyffe, and he 
was revenging himself on the Navy for 
refusing to advance him travel money to 
proceed to his new station, San Francisco. 


He was trudging cross-country on foot. 
And conscientiously wiring in daily prog- 
ress reports well-calculated to give his 
superiors apoplexy. His sixth, from Al- 
bany, N.Y., read in part: 

“Entered Albany barefooted X 

Comfortable X Earning my keep as 

bartender X Local rum far superior 

that served in Navy X Am sending 
sample” 
At this, the Navy struck its colors, re- 
versed its time-honored tradition, and 
began prepaying travel allowances. 

Strangely enough, Joe Fyffe actually 
wound up as a rear admiral. That, of 
course, was years later; and he has long 
since passed to his reward. But his vigor- 
ous and outspoken independence is still 
alive and kicking in today’s Americans. 
That’s why our country is a strong, vital 
nation and why our country’s Savings 
Bonds are one of the finest investments 
in the world. 
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